Aim: The current geographical distribution of species largely reflects colonization success after natural long-distance dispersal or introduction by humans. Plants with selfing ability should have an advantage when establishing on islands where mates and pollinators are limited (Baker's law). However, high percentages of dioecious and self-incompatible species have been reported for some islands, possibly resulting from post-colonization evolution. Given that such evolution is less likely to apply to alien species recently introduced to islands by humans, tests of Baker's law on islands need to consider both native and naturalized alien species.
| INTRODUC TI ON
The geographical distribution of species on oceanic islands reflects colonization success after long-distance dispersal, subsequent evolution and radiation and, more recently, introduction by humans (MacArthur & Wilson, 1967; Moser et al., 2018; Whittaker & Fernández-Palacios, 2007) . Although identifying the determinants of successful colonization is challenging, especially after rare events of long-distance dispersal, geographical patterns in species traits can provide valuable insights into determinants of colonization success.
Baker's law refers to the advantage of species with a capacity for uniparental reproduction when colonizing new habitat after longdistance dispersal and when pollinators are limited (Baker, 1955 (Baker, , 1967 ). Baker's law may apply to metapopulation dynamics, natural range expansions, biological invasions and, in particular, the colonization of islands (Pannell et al., 2015) . When plant propagules arrive on an island, the resulting plants are isolated from their source populations by oceans, and mates are likely to be limiting. In this circumstance, self-compatible species should have an advantage because they can reproduce from a single individual. Moreover, given that animal species in general, and major groups of pollinators in particular, are less frequent on islands than in mainland regions (Barrett, 1996) , autofertile plants (i.e., self-compatible plants being able to self-pollinate) should have a particularly strong advantage when establishing on islands.
Baker's law has often been challenged owing to contradictory findings. Many studies found a prevalence of self-compatible species on islands, supporting Baker's law (Bernardello, Anderson, Stuessy, & Crawford, 2001; Chamorro, Heleno, Olesen, McMullen, & Traveset, 2012; Lord, 2015) , whereas other studies found relatively high frequencies of self-incompatible and dioecious species in the floras of oceanic islands (Bawa, 1982; Carlquist, 1966; Sakai, Wagner, Ferguson, & Herbst, 1995) . This apparent contradiction might result from the evolution of species reproductive traits after establishment (Pannell et al., 2015) . On the one hand, the paucity of insect pollinators on islands has been suggested to favour the evolution of floral traits, such as reductions in flower size and anther-stigma separation, that increase selfing in self-compatible plants (Barrett, 1996) . On the other hand, outcrossing should be advantageous for establishing in new environments, given that it avoids inbreeding depression and widens the gene pool, thus allowing for local adaptation (Charlesworth & Charlesworth, 1987) . The selection of reduced selfing ability and enhanced outcrossing mechanisms, such as dioecy, herkogamy and dichogamy, might therefore be important for the subsequent radiation and diversification of species after establishment on islands (Barrett, 1996) .
Recently, Grossenbacher et al. (2017) found a greater proportion of self-compatible species on islands than in mainland regions in a study on > 1,500 species. That study provides strong support for Baker's law, but it was restricted to three angiosperm families and did not look at autofertility, that is, the ability of self-compatible plants to self-pollinate. Moreover, it only differentiated between mainland and island species, both including and excluding the island endemics, and did not test whether self-compatibility differed between island endemics and non-endemics (i.e., species that are not restricted to islands). In addition to differentiating between endemics and non-endemics among island species, testing Baker's law would benefit from inclusion of naturalized alien species, which established on islands relatively recently (i.e., in the last few centuries), because their potential for major evolutionary post-arrival transitions is minimal. More than 13,000 alien plant species have been introduced by humans to new regions where they have become part of the local flora (Pyšek et al., 2017; van Kleunen et al., 2015) , and for most of these species the naturalization events happened in the last two centuries (Seebens et al., 2017 (Seebens et al., , 2018 . Therefore, the likelihood for evolutionary changes in self-compatibility and autofertility of these naturalized species is small. However, no study testing the applicability of Baker's law in the colonization of islands has included naturalized species so far; hence, we lack a comprehensive overview of the role of both self-compatibility and autofertility of species across a representative set of angiosperm families in island colonization.
The strength of the association between island colonization and selfing ability might depend on island geological history. Given that continental islands have been connected to the mainland in the past, mates and pollinators might be less likely to be lacking than on the usually much younger and more remote oceanic islands, which have never been connected to the mainland and where all species were new colonizers or their descendants. In line with this, Grossenbacher et al. (2017) found that for Asteraceae, Brassicaceae and Solanaceae, self-compatible species occurred more often on islands than self-incompatible ones did, and that this effect was stronger for oceanic than for continental islands. Whether this also holds true across other angiosperm families remains to be tested.
Selfing ability and other species characteristics associated with breeding system and colonization success are continuous (Raduski, Haney, & Igić, 2012; Razanajatovo et al., 2016) , and treating them as such should provide a rigorous test of the relationship between breeding system and island colonization of plant species. Quantitative metrics of breeding-system traits should be more informative than the commonly used qualitative measures, such as self-compatible versus self-incompatible, when addressing general ecological questions related to plant reproductive strategies. However, previous studies testing the role of breeding systems in island colonization mainly relied on qualitative measures. Furthermore, other plant characteristics, such as life history, can be associated with the biogeographical patterns in plant breeding systems (Moeller et al., 2017; Razanajatovo et al., 2016) . Therefore, in addition to using continuous metrics of self-compatibility and autofertility, it is important to account for life history when testing the relationship between island colonization and selfing ability.
Here, we combined three comprehensive global databases to test whether plant species with high self-compatibility and autofertility were more likely to occur on islands, as predicted by Baker's law. We assumed that species that colonized islands, either naturally or after introduction by humans, arrived from the mainland.
Thus, we considered that species currently occurring on the mainland and absent from island floras have failed to colonize islands (hereafter referred to as mainland species). Species that occur both on the mainland and on islands are likely to have succeeded in colonizing an island from the mainland (island colonists). Finally, species occurring only on islands are likely to have evolved there after arrival of a colonist ancestor (island endemics). We explicitly consider these different types of plant distributions (i.e., mainland species, island colonists and island endemics) and ask the following questions.
1. Are plant species with high selfing ability more likely to occur on both the mainland and islands than only on the mainland (i.e., to be island colonists)?
2. Are plant species with high selfing ability more likely to occur only on islands than only on the mainland (i.e., to be island endemics)?
3. Among the island colonists, is there a difference in selfing ability between species on oceanic islands and those on continental islands?
4. Is there a difference in selfing ability between species native to islands and those naturalized on islands?
| ME THODS

| Species data
To test whether the colonization of islands by angiosperm species, irrespective of whether they are native or naturalized, is associated with selfing ability, we combined three comprehensive global plant databases: one on breeding systems of species, one on island and mainland distributions of native species (GIFT; http://gift.uni-goettingen.de) and one on global naturalization success of alien species (GloNAF; van Kleunen et al., 2015 van Kleunen et al., , 2018 . To obtain information on the selfing ability of each species in the present study, we used a global database on breeding systems of angiosperms (for details on the compilation, see Razanajatovo et al., 2016) . Briefly, selfing ability indices were calculated using fruit set and seed production after different breeding-system treatments. First, a self-compatibility index was obtained by dividing the outcome of self-pollination by the outcome of outcross pollination treatments. Second, an autofertility index was obtained by dividing the outcome of pollinator exclusion by that of outcross pollination treatments. This database includes self-compatibility and autofertility indices calculated for 1,752 angiosperm species from 161 families from all continents except Antarctica.
To obtain information on the native distribution of each species with quantitative breeding-system data on islands and mainlands, we used the Global Inventory of Floras and Traits (GIFT; Weigelt, König, & Kreft, 2017 ; http://gift.uni-goettingen.de), which to date includes regional plant species lists for 1,636 islands and 993 mainland regions globally.
Depending on the plant taxonomic group, GIFT covers between 70 and 100% of the terrestrial surface of the world for native plant species.
Given that GIFT does not have a global coverage for all species, 61.5% of the species in the present study did not have complete global island/ mainland distribution information. For these species, if we had information on their occurrence only on islands, we could not rule out the possibility that they also occur in mainland regions, and if we had information on their occurrence only in mainland regions, we could not rule out the possibility that they occur also on islands. Nevertheless, given the comprehensive coverage of islands in GIFT, it is unlikely that a species occurs on any island, especially oceanic ones, if it is not listed in the floras of the islands included in GIFT. For species occurring on islands, we also obtained information on whether they occur on oceanic and/ or continental islands from GIFT. In an additional analysis using a more conservative approach, we excluded species known to occur in either island or mainland regions, but for which information was missing about their occurrence in the other type of region.
To obtain information on the naturalized distribution of the species included in the present study, we used the Global Naturalized Alien Flora (GloNAF version 1.1; Pyšek et al., 2017; van Kleunen et al., 2015 van Kleunen et al., , 2018 . This database includes 13,168 naturalized plant species and covers 362 islands and 481 mainland regions globally. We checked, for each naturalized species (i.e., listed in GloNAF; n = 498), whether it is naturalized on islands and/or in mainland regions.
| Island and mainland occurrence of native and naturalized plant species
Using the information on the geographical distribution of the native and naturalized species from the GIFT and GloNAF databases, we assigned each species with breeding-system data to one of three categories according to their occurrence in mainland and island regions (mainland species, island colonists and island endemics). When a species was known to occur on an island but information was missing for its occurrence in mainland regions, we considered the species as not occurring in mainland regions. When a species was known to occur in mainland regions but information about island occurrences was missing, we assumed that they do not occur on islands.
In a first categorization, we considered each island regardless of whether it is an oceanic island or not. If the species was known to occur only in mainland regions as native or naturalized, we assigned it to mainland species. If a species was known to occur in mainland regions and in at least one island region, we assigned it to island colonists. If a species was known to occur in at least one island region and not known to occur in any mainland region, we assigned it to island endemics. In a second categorization, given that continental islands might have been colonized before they became islands, we assigned species distributions according to their occurrence on oceanic islands only.
| Statistical analysis
To assess the selfing ability of species quantitatively, we used four selfing ability indices: two self-compatibility indices and two autofertility indices calculated using fruit set and seed production (for details on the calculation of the different indices, see Razanajatovo et al., 2016) . To assess potential relationships between island occurrence and selfing ability of species, we used multinomial logistic regressions (Ntzoufras, 2011) . We used species distribution on the mainland and islands as a multi-categorical response variable. The response variable had the following three categories: (a) mainland species (species occurring only on the mainland); (b) island colonists (species occurring on both the mainland and islands); and (c) island endemics (species occurring only on islands). As explanatory variables, we used the self-compatibility or the autofertility index of species, scaled to a mean of zero and a standard deviation of one, their life history (annual/biennial or perennial, corresponding to monocarpic and polycarpic, respectively), and the interaction between self-compatibility or autofertility and life history. To account for non-independence of species owing to evolutionary relatedness, we used family as a random factor. We ran multinomial logistic regressions in WinBUGS (Lunn, Thomas, Best, & Spiegelhalter, 2000) from R version 2.15.3 (R Core Team, 2012), using the "R2WinBUGS" package (Sturtz, Ligges, & Gelman, 2005) . The model parameters were estimated from Gibbs sampling of Markov chain Monte Carlo using three chains. For each dataset, 50,000 iterations were run after an initial burn-in phase of 1,000 iterations. To reduce the correlation between consecutive samples, only every fifth value was taken per chain. To assess the goodness-of-fit of the models, we compared the model predictions with the data graphically (Korner-Nievergelt et al., 2015) . Separately for each category of the response variable (mainland species, island colonists and island endemics), we plotted, for each species, the probability of being in a certain category (i.e., the model predictions) on the x axis, and the observations (0 = not this category; 1 = this category) on the y axis. We added class-wise means of the observations within classes of width 0.1 of the model predictions. We also added the y = x line. If the model fits the data well, the data would be on average equal to the model predictions, that is, the class-wise means should be close to the y = x line.
To test whether autofertility is more strongly related to island occurrence than self-compatibility is, we used a subset of species for which both self-compatibility and autofertility indices were available.
We ran similar multinomial logistic regressions as described above and compared the deviance information criterion (DIC) of the model with self-compatibility with the model having autofertility as an explanatory variable. Additionally, we ran multinomial logistic regressions, in which we included both self-compatibility and autofertility indices of species, scaled to a mean of zero and a standard deviation of one, the interaction between self-compatibility and autofertility, life history of the species (annual/biennial or perennial), the interaction between self-compatibility and life history, and the interaction between autofertility and life history as explanatory variables.
To test among the island colonists whether there is a difference in selfing ability between species that occur on oceanic islands and those that occur on continental islands, we fitted logistic regressions using the glmer function of the "lme4" package (Bates, Maechler, Bolker, & Walker, 2015) in R. As the binary response variable, we used whether a species occurs on oceanic islands or not (yes/no). As explanatory variables, we included the self-compatibility or the autofertility index of the species, scaled to a mean of zero and a standard deviation of one, their life history (annual/biennial or perennial), and the interaction between self-compatibility or autofertility and life history. To test whether there is a difference in selfing ability between species native to islands and species naturalized on islands, we built logistic regressions, using the same terms as in the previous model. As the binary response variable, we used whether a species is naturalized on islands or not (yes/no). In these models, we also used family as a random factor.
We tested for significance of the fixed terms using log-likelihood ratio tests (Zuur, Ieno, Walker, Saveliev, & Smith, 2009 ).
| RE SULTS
Of the 1,752 plant species included in this study, 1,129 are mainland species, 566 are island colonists, and 57 are island endemics. Of the 623 species occurring on islands, 242 occur on at least one oceanic island, 463 are native on islands, and 285 are naturalized on islands.
Given that a species can be native to an island and naturalized on another island, the total number of species native to islands and that of species naturalized on islands do not add up to the total number of species occurring on islands. Given that annual and biennial species were more likely to be island colonists and less likely to be mainland species (Table 1 ; Supporting Information Figure S1) , the results on self-compatibility and autofertility below have been corrected for differences in life history. Graphical assessment of model fits showed that the models fitted the data well (Supporting Information Figures   S2-S6 ).
| Association of island colonists and island endemics with selfing ability
When selfing ability indices based on fruit set were used, we found that species with high self-compatibility and autofertility indices were slightly more likely to be island colonists than mainland species (Table 1 ). An increase in 0.405 and 0.353 (one standard deviation) in the self-compatibility and autofertility index of a species increased its odds of being an island colonist by a factor of 1.21 and 1.43, respectively ( Figures 1a, 2a and 3) . Self-compatibility and autofertility, however, did not increase the likelihood of being an island endemic (Table 1; Figures 1b, 2b and 3) . When selfing ability indices based on seed production (n = 419 for self-compatibility and n = 284 for autofertility index) instead of fruit set (n = 1,184 for self-compatibility and n = 868 for autofertility index) were used, the results were slightly different (compare Figure 1a (Figures 1c and 3) , but there was no relationship between the likelihood of being an island colonist and autofertility (Table 1 ; Figures 2c and 3) . Overall, there was no interaction between self-compatibility or autofertility and life history (Table 1) .
| Association of the occurrence of species on oceanic versus continental islands with selfing ability
When only oceanic islands were considered, there was a weak but detectable positive relationship between the likelihood of being an island colonist (instead of a mainland species) and autofertility, but self-compatibility did not increase the likelihood of being an island colonist (compare Table 1 with Supporting Information Table S1 ; and compare Figures 1 and 2 with Supporting Information Figure S7 ).
The positive relationship between the likelihood of being an island colonist and autofertility tended to be weaker for annual and biennial species than for perennial species, as indicated by an interaction between autofertility index based on seed production and life history (Supporting Information Table S1 ). Among the island colonists, self-compatibility and autofertility did not differ between species that occur on oceanic islands and species that occur on continental islands (Table 2) .
Multicategorical response variable with mainland species as a reference
Island colonist versus mainland species
Island endemic versus mainland species
Explanatory variables
Mean ( Note. The table shows logistic regression coefficients of four multinomial logistic regressions testing how the likelihood of being island colonists and island endemics compared with mainland species depends on the self-compatibility or the autofertility index of species, scaled to a mean of zero and a standard deviation of one, their life history (annual/biennial or perennial), and the interaction between self-compatibility or autofertility and life history. Shown are the mean and the 2.5 and 97.5% percentiles (95% credible intervals) of a sample of 29,400 posterior distributions of each model parameter. * n mainland species = 700; n island colonists = 440; n island endemics = 44. † n mainland species = 517; n island colonists = 315; n island endemics = 36. ‡ n mainland species = 207; n island colonists = 199; n island endemics = 13. § n mainland species = 141; n island colonists = 133; n island endemics = 10.
TA B L E 1 Association of island and mainland occurrence of species with selfing ability based on the non-conservative dataset
| Association of the occurrence of native versus naturalized species on islands with selfing ability
Among the island colonists, species native to islands and species naturalized on islands did not differ in their degrees of self-compatibility and autofertility (Table 3) .
| Autofertility versus self-compatibility as a driver of island occurrence
Within the subset of species for which both self-compatibility and autofertility indices were available, when indices were based on fruit set we found that there was a tendency for species with high self-compatibility and autofertility indices to be island colonists rather than mainland species. However, the DIC of the model with autofertility was lower than that of the model with self-compatibility (Supporting Information Table S2 ), indicating a better fit. When indices based on seed production were used, there was no relationship between the likelihood of being an island colonist and autofertility (Supporting Information Table S2 ). When both self-compatibility and autofertility indices were included in a model, there was still a positive relationship between the likelihood of being an island colonist and autofertility, at least in the analysis with indices based on fruit set (Supporting Information Table S3 ).
| Species with incomplete data on mainland and island distribution excluded
In an additional analysis, taking a more conservative approach, when species with incomplete data on mainland and island distribution were excluded, the results were slightly different. Then, species with high autofertility were slightly more likely to be island colonists than mainland species, but there was no relationship between the likelihood of being an island colonist and self-compatibility (compare Table 1 with Supporting Information Table S4; compare Figures 1 and 2 with Supporting Information Figure S8 ). Moreover, the positive relationship between the likelihood of being an island colonist and autofertility tended to be stronger for annual and biennial species than for perennial species, as indicated by an interaction between autofertility index based on fruit set and life history (Supporting Information Table S4 ).
F I G U R E 1
Island and mainland occurrence of plant species in relationship to self-compatibility based on the non-conservative dataset.
(a-d) Results of two multinomial logistic regressions testing how the occurrence of native and naturalized plant species on both the mainland and islands (island colonists) and only on islands (island endemics) compared with only on the mainland depends on self-compatibility of species. Each row corresponds to a model. Selfing ability of species was measured as follows: (a, b) a self-compatibility index calculated based on fruit set (n = 1,184); or (c, d) a self-compatibility index calculated based on seed production (n = 419). Self-compatibility indices were standardized to a mean of zero and a standard deviation of one. Sample sizes refer to the total number of species from individual studies in the breeding system database. Continuous curves and dotted curves indicate that the posterior distribution of the model parameter overlaps with zero and does not overlap with zero, respectively
| D ISCUSS I ON
This is the first test of Baker's law to consider a large set of angiosperm families using continuous metrics of self-compatibility and autofertility and including both native and naturalized species. Despite some variation in the results of the different tests and subsets of data, plant species with high selfing ability, regardless of being native or naturalized, tended generally to be island colonists rather than mainland species, supporting Baker's law. We found similar patterns of association between island occurrence and selfing ability, whether we considered all islands or only oceanic islands.
We found that both self-compatible and autofertile plant species were more likely to be island colonists. Even if self-compatibility and autofertility are not independent, the model with autofertility gave a better fit than the one with self-compatibility (Supporting Information Table S2) , and in the model with both self-compatibility and autofertility there was still a positive relationship between the likelihood of being an island colonist and autofertility (Supporting Information Table S3 ). This suggests that autofertility, which requires both autonomous self-fertilization and self-compatibility (or apomixis), is a stronger driver of island colonization than self-compatibility alone. These findings corroborate previous ones on the role of autofertility in the colonization of new regions in different contexts. For example, in North America, the over-representation of autonomously selfing plants in populations of Campanula americana at the northern and the western range edges has been suggested to be the result of post-glacial recolonization from southern refugia (Koski, Grossenbacher, Busch, & Galloway, 2017) . Although a previous review by Pannell et al. (2015) proposed a restriction of the scope of Baker's law to the consequences of mate rather than pollinator limitation, besides the benefit of overcoming mate limitation by self-compatibility, autofertile species also have the advantage of overcoming pollinator limitation when establishing in new regions, especially on islands where the major groups of pollinators are usually scarce.
We did not find an association between selfing ability and island endemics, in contrast to mainland species. With the exception of a few relict endemics (i.e., species that went extinct elsewhere), island endemic species might have arisen from different modes of speciation, such as cladogenetic and anagenetic speciation (Stuessy, Crawford, & Marticorena, 1990) . Whichever is the mode of speciation, island endemics might have evolved different breeding systems compared with their mainland ancestors. The colonizers from which the endemics evolved might also have gone through mate and F I G U R E 2 Island and mainland occurrence of plant species in relationship to autofertility based on the non-conservative dataset. (a-d) Results of two multinomial logistic regressions testing how the occurrence of native and naturalized plant species on both the mainland and islands (island colonists) and only on islands (island endemics) compared with only on the mainland depends on autofertility of species. Each row corresponds to a model. Selfing ability of species was measured as follows: (a, b) an autofertility index calculated based on fruit set (n = 868); or (c, d) an autofertility index calculated based on seed production (n = 284). Autofertility indices were standardized to a mean of zero and a standard deviation of one. Sample sizes refer to the total number of species from individual studies in the breeding system database. Continous curves and dotted curves indicate that the posterior distribution of the model parameter overlaps with zero and does not overlap with zero, respectively pollinator limitation filters, and, similar to the island colonists, might have had a higher selfing ability than mainland species. A subsequent evolution of reduced selfing ability and more outcrossing or dioecy compared with the mainland species might then have balanced out the influence of the filtering. Nevertheless, given that island endemics accounted for only a relatively small number of species in our database (n = 57), the question of whether island endemic species have generally evolved higher or reduced selfing ability remains to be tested more rigorously.
We found that selfing ability did not differ between native and naturalized island colonists, suggesting that high selfing ability might also help alien species to become naturalized on islands where suitable mates and pollinators are more limiting than on the mainland.
Some plants that were introduced by humans to both island and mainland regions from mainland regions have previously been shown to exhibit higher selfing ability on islands than on the mainland, such as for Nicotiana glauca on two of the California Channel Islands compared with the California mainland (Schueller, 2004) . Nicotiana glauca is pollinated by hummingbirds and sunbirds in regions where it was introduced and where such birds are present, but it is largely selfing in regions where bird pollinators are absent, such as on the island of Tenerife (Ollerton et al., 2012) . In contrast, multiple introductions of alien species have been shown to have alleviated mate limitation during establishment (Dlugosch & Parker, 2008; Pannell et al., 2015) . In line with these case studies and the previous finding that species with selfing ability were more likely to become naturalized (Razanajatovo et al., 2016) , our results also suggest that selfing ability might benefit the establishment of alien species on islands.
Correlations among and trade-offs between different species traits complicate the detectability of Baker's law. Life history and growth form have been shown to play a major role in the geographical distribution of plant species (Moeller et al., 2017; Razanajatovo et al., 2016) . We found that annual and biennial species were more likely to be island colonists. Perennial species have more time to reproduce than annual and biennial species, and might therefore overcome mate and pollinator limitations more easily (Pannell et al., 2015) .
Nevertheless, after accounting for life history, we still found an association between selfing ability and island occurrence. Other reproductive traits, whether associated with selfing ability or not, can also contribute to variation in species distribution patterns. For example,
given that polyploidy can be important for the evolution and diversification of the colonists' progeny, polyploid species may have larger F I G U R E 3 Association of island and mainland occurrence of species with selfing ability based on the non-conservative dataset. (a-d) Posterior distribution of the logistic regression coefficients of four multinomial logistic regressions testing how the occurrence of native and naturalized plant species on both the mainland and islands (island colonists) and only on islands (island endemics) compared with only on the mainland (mainland species) depends on selfing ability of species. The selfing ability of species was measured as follows: (a) as an index of self-compatibility calculated based on fruit set (n = 1,184); (b) as an index of autofertility calculated based on fruit set (n = 868); (c) as a selfcompatibility index calculated based on seed production (n = 419); or (d) as an autofertility index calculated based on seed production (n = 284). Sample sizes, given in parentheses, refer to the total number of species from individual studies in the breeding system database ranges than the diploid ones (Lowry & Lester, 2006) . Clonality can also help species without selfing ability to establish populations in new environments (Pyšek, 1997; Vallejo-Marín & O'Brien, 2007) , and this trait is also implied in the capacity for uniparental reproduction proposed by Baker's law (Pannell et al., 2015) . Furthermore, traits related to dispersal ability can confer advantages in the colonization of islands. TA B L E 3 Association of the occurrence of native versus naturalized species on islands with selfing ability
The relatively high frequencies of dioecious species on islands may, for example, be linked to fleshy and many-seeded fruits (Vamosi, Zhang, & Wilson, 2007) , increasing the number of seeds dispersed by seed dispersal mutualists. Therefore, both dispersal and breeding-system traits can affect colonization success.
Our results were somewhat different depending on whether we included or excluded the species with incomplete data on island/ mainland distribution (compare Table 1 with Supporting Information Table S4 ). If excluded, the association between occurrence on islands and selfing ability was weaker (i.e., less often positive). However, this more conservative dataset might be biased toward island species, because the GIFT database started with the compilation of island floras (Weigelt et al., 2017) . Given that only a few mainland species remained in this dataset, that is, most species were island colonists, the comparison between island and mainland occurrences might have been less powerful than when all species were included.
Nevertheless, whenever we found an association between island occurrence and selfing ability, it was positive, and thus in line with
Baker's law (Supporting Information Table S4 ).
Our results were also somewhat different depending on whether we used selfing ability indices calculated using fruit set or seed production. Although seed production would be a preferable proxy for maternal fitness, it is challenging in practice to measure seed production, especially for non-herbaceous species. For this reason, compared with seed production, fruit set has been the most commonly measured variable for reproductive success in pollination studies (Knight et al., 2005; Razanajatovo et al., 2016) . Nevertheless, fruit set and seed production can show similar patterns, as was found for pollen limitation (Knight et al., 2005) . For the subset of species for which we had selfing ability indices based on fruit set and seed production, the two indices were highly correlated (self-compatibility index: Pearson's r = 0.833, p < .0001, n = 384, Supporting
Information Figure S9a ; and autofertility index: Pearson's r = 0.835, p < .0001, n = 263, Supporting Information Figure S9b ). As a result of the much larger sample sizes in our analyses with selfing ability indices based on fruit set compared with those based on seed production (e.g., n = 1,184 vs. 419 for self-compatibility index, and n = 868
vs. 284 for autofertility index in the non-conservative dataset), the analyses with indices based on fruit set should have more power (van Kleunen, Dawson, Bossdorf, & Fischer, 2014) . Furthermore, when we found an association between island occurrence and selfing ability indices based on seed production, it was positive (Figures 1 and 2; Supporting Information S7), thus supporting Baker's law.
| CON CLUS ION
Our comprehensive test of Baker's law shows that selfing ability may influence the colonization of islands by plants, both naturally after long-distance dispersal and with the help of humans. The ability to reproduce is critical for establishment in new environments, and reproductive traits involving the breeding system can be vital.
The role of the breeding system might be especially notable in the colonization of islands, because colonists have fewer opportunities to find mates than on the mainland, and on islands the major groups of pollinators are often impoverished. Our results suggest that both mate and pollinator limitations might act as filters to the successful colonization of islands by plant species. 
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